NMDA receptor complex antagonists have potential anxiolytic effects as measured with separation-induced ultrasonic vocalizations.
Pre-weaning rat pups emit ultrasonic vocalizations when removed from the litter. These 'separation-induced vocalizations' (SIV) are suppressed by classical benzodiazepine anxiolytics and by non-benzodiazepine anxiolytics which lack muscle relaxant and sedative properties. The present study used the SIV model to assess potential anxiolytic properties of compounds which target different sites associated with the NMDA receptor complex. Comparison was made to drugs which affect benzodiazepine or serotonin (5-HT) receptors. Muscle relaxant potential was assessed using 'TIP' (time on an inclined plane), the amount of time a pup was able to retain its position on a steeply inclined surface. Mephenesin, a centrally acting muscle relaxant, significantly suppressed TIP but not SIV. The benzodiazepine agonist diazepam suppressed both SIV and TIP, whereas the 5-HT1A partial agonists, buspirone and MDL 73,005EF, suppressed SIV without affecting TIP. The 5-HT2 antagonist MDL 11,939 suppressed TIP but not SIV, whereas neither measure was affected by the 5-HT3 antagonist MDL 73,147EF. SIV was suppressed by NMDA antagonists including those acting at the glutamate recognition site (D,L-amino-phosphonovaleric acid (AP5) and MDL 100,453) or at the ion channel (MK-801), or by the strychnine-insensitive glycine antagonist 5,7-dichlorokynurenic acid (5,7-DCKA). TIP was suppressed even more potently by AP5, MDL 100,453 and MK-801, whereas 5,7-DCKA was inactive on this measure. Thus, antagonists acting at different sites present on the glutamate recognition site exhibit potential anxiolytic activity, but the glycine antagonist was unusual in its lack of prominent muscle relaxant side effects.